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Colleagues:

As our troops have withdrawn from iraq and continue to withdraw from Afghanistan, the military health System 
(mhS) recognizes the need and value in caring for and learning more about traumatic brain injury (tBi) and 
psychological health (ph) conditions. While these wars may be winding down, we will continue to see this 
patient population for years to come making it essential to better understand these invisible wounds of war. 

the National intrepid Center of excellence (NiCoe) was established to fulfill a vital role in the mhS’ continuum of 
care for service members suffering from comorbid, complex tBi/ph conditions. We have joined with providers 
across the mhS, including the defense Centers of excellence (dCoe), and defense and Veterans Brain injury 
Center (dVBiC) to care for this patient population. 

We look forward to expanding upon these partnerships through the continued development of the NiCoe network. 
this year, the NiCoe intrepid Spirit Satellite Centers opened at fort Belvoir in Virginia on Sept. 11, 2013, and 
Camp Lejeune in Jacksonville, North Carolina on oct. 2, 2013. the third intrepid Spirit will open at fort Campbell, 
kentucky in the summer of 2014 and the fourth broke ground at fort Bragg, North Carolina in January 2014. 

We are honored to care for our nation’s heroes. this first Annual report summarizes our accomplishments in 
treating this complex patient population and highlights key events since the NiCoe’s ground breaking in 2010, 
recognizing achievements that have occurred as a result of the efforts of both the staff and its patients.

our team has worked diligently to reach our goals and fulfill the NiCoe’s mission to deliver comprehensive and 
holistic care, conduct focused research, and share knowledge to benefit service members, their families and 
society. We are proud of our accomplishments to date. throughout this report we will demonstrate how the 
NiCoe is caring for and learning from our service members and their families, how we are conducting exciting 
and ground-breaking research, and how we are reaching out to the larger tBi/ph community. examples of our 
work include: 

 ■ treated 547 patients and provided 54,435 encounters

 ■ enrolled 1,345 participants in more than 13 different research studies

 ■ published 10 research articles and developed 15 ongoing research protocols

 ■ hosted 97 internal and external conferences and events at the NiCoe alongside partner organizations 
in order to collaborate and share information 

 ■ provided tours to more than 80 distinguished visitors including academic, military and political leaders 
as well as the media to learn more about what we do

As we move into 2014, we are excited to continue our work with increased focus on building relationships to 
more efficiently and effectively care for our patients, develop lessons learned and best practices, and extend the 
knowledge gained across the mhS.

Sincerely,
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i . MiSSion
the National intrepid Center of excellence (the NiCoe) is 

dedicated to advancing our understanding of traumatic brain injury 
(tBi) and psychological health (ph) conditions. We diagnose and 
initiate treatment for patients referred with complex, comorbid tBi/
ph conditions; conduct focused research, and export knowledge and 
practices to improve tBi and ph outcomes for service members, their 
families and the military health System (mhS). 

ii . ViSion
to be the nation’s institute for tBi and ph dedicated to advancing 

science, enhancing understanding, maximizing health and relieving 
suffering.



NICoE Annual Repor t 2013  VAlue pRopoSItIon

3

The National Intrepid  
Center of Excellence is dedicated 
to treating the problem, not the 
symptom. They don’t just give  
you treatment, they give you  
hope. And that’s more valuable 
than anything.

– Lt. Pete Scobell,
Retired U.S. Navy SEAL

iii . ValUe propoSition
 ■ improve outcomes for 

patients with complex 
tBi and ph conditions by 
partnering with referring 
providers in interdisciplinary, 
multi-modal diagnosis and 
intensive treatment when 
indicated

 ■ Conduct clinical research 
linking pathophysiology and 
interventions to improved 

outcomes leading to the 
development of new 
diagnostic and treatment 
approaches

 ■ partner to implement 
improvements across the 
mhS and demonstrate better 
outcomes in tBi and ph
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in 2007, the department of 
defense (dod) set out to create 
a center to advance our nation’s 
understanding about the 
invisible wounds from the wars 
in iraq and Afghanistan. this 
center would be designed to 
respond not only to the growing 
needs of those with comorbid 
tBi/ph conditions, but to also 
serve as a hub of research and 

treatment that would influence 
care within the mhS. 

the intrepid fallen heroes 
fund (ifhf), an independent 
non-profit organization that 
provides support to United 
States military personnel and 
their families, led the fundraising 
effort for the NiCoe by securing 
$65 million in private donations 

and overseeing the construction 
and equipment of the facility. 
the 72,000 square-foot, two-
story facility, located on the 
campus of Naval Support 
Activity Bethesda and home of 
the Walter reed National military 
medical Center (WrNmmC), 
opened its doors to patients in 
october 2010.

iV . HiStory

DEPUT Y DIREC TOR & 
CHIEF OF MEDICAL OPERATIONS

Thomas DeGraba, MD

CHIEF OF STAFF

Navy CAPT Lisa Raimondo

SENIOR ENLISTED ADVISOR

HMCS Derek Eaton

PUBLIC AFFAIRS OFFICER

Joshua Stueve

SPECIAL ASSISTANT TO THE WALTER REED 
NATIONAL MILITARY MEDICAL 

CENTER DIREC TOR

Navy CAPT Sara Kass, MD

MILITARY

TRANSITION

CIVIL IAN

DIREC TOR

James P. Kelly, MD, FAAN

DEPAR TMENT CHIEF,
CLINICAL OPERATIONS

Navy CAPT 
Walter Greenhalgh, MD

Treatment, continuity, 
family services, 

counseling, rehabilitation

DEPAR TMENT CHIEF,  
EDUCATION & TRAINING

Retired Navy CAPT 
Pamela Giza, CTR

Education support, clinical 
education & outreach, 

satellite liaison, partnerships

DEPAR TMENT CHIEF,  
ADMINISTRATION

Eddy Bueno

Health systems operations, 
IM/IT, logistics, resource 
management, hospitality

DEPAR TMENT CHIEF,  
RESEARCH

Army LTC (P) 
Geoffrey Grammer, MD

Clinical trials, informatics, 
regulatory, compliance, 

imaging, processing
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Combat-related tBi and ph 
conditions affect thousands of 
service members and their loved 
ones each year. Brain injuries are 
the signature wound of the iraq 
and Afghanistan wars1 - almost 
300,000 service members have 
been diagnosed with a tBi since 
20002, and it is believed that 
between 10 and 20 percent of 
iraq veterans have some degree 
of a tBi3.

the NiCoe is dedicated 
to supporting this patient 
population’s entire continuum of 
care, from intake to evaluation, 
treatment planning, discharge 
and follow-up. partnering with 
military treatment facilities 
across the country begins 
prior to admission, ensuring 
a successful transition and 
discharge plan for each patient. 

an interdiSCiplinary 
ap p r oaC H to Ca re 

patients are referred to 
the NiCoe when the treating 
provider identifies stalled 
recovery in a tBi/ph condition. 
the NiCoe begins with an 
intake meeting on day one, 
where in one sitting, the patient 
meets with an interdisciplinary 
team of providers who collect 
a comprehensive patient 
history, perform a thorough 
clinical evaluation, and develop 
patient-centered, individualized 
treatment goals. 

1 https://www.braintrauma.org/tbi-faqs/
military-tbi/

2 http://www.dvbic.org/dod-worldwide-
numbers-tbi

3 https://www.braintrauma.org/tbi-faqs/
military-tbi/

V . interdiSCiplinary, patient and 
faMily-Centered Care 

PRIMARY C ARE
PHYSICIAN
TEAM LEAD

NEURO
PSYCHOLOGIST

R ADIOLOGIST

ASSISTIVE
TECHNOLOGIST

AUDIOLOGIST

SPEECHLANGUAGE
PATHOLOGIST

NEUROLOGIST

PHYSICAL/
OCCUPATIONAL

THER APIST
NURSE

PHYSIATRIST
PHYSICAL MEDICINE

& REHABILITATION

CHAPLAIN

FAMILY
THER APIST

OPTOMETRIST
OPTHEMOLOGIST

PSYCHIATRIST

RECREATIONAL
THER APIST

CLINICAL
PHARMACIST

HEALING ARTS
THER APIST

NUTRITIONIST

There’s a line in the Marines 
prayer, if I should miss the mark, 
give me the courage to try again. 
The NICoE gave me courage to hit 
that mark again. You find you’re 
not the only one who had these 
problems; it’s not your fault.  
Your bell was rung, and you  
need some rewiring.

– Major Stephen Taylor,
U.S. Marine
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the unique co-location of 
this interdisciplinary team of 
providers allows this coordinated 
effort to continue throughout 
the patient’s stay. the NiCoe 
patients receive an average 
of 106 personalized provider 
encounters using specialized 
imaging and clinical equipment 
throughout the course of their 
4-week outpatient stay. 

this intensive, interdisciplinary 
care model merges behavioral 
health practices and neurology, 
allowing providers to diagnose 
and treat conditions that 
may have previously been 
unrecognized through routine 
clinical assessment, and thus 
change trajectory of recovery. 

the NiCoe’s interdisciplinary 
approach has been replicated 
at the intrepid Spirit Satellite 
Centers to ensure all patients 
and families receive this high 
degree of personalized care. 

SeqUenCing of 
e ValUation to 
iMpr o Ve diagnoSiS 
and treatMent 
planning

the NiCoe focuses on 
partnering with patients to 
more effectively diagnose and 
treat their unique ailments. By 
sequencing patients evaluation 
and care to specifically target 
symptoms that are most 
disruptive to their lives such 
as sleep, pain or headache 
disturbance, the NiCoe is able 
to work with patients to identify 
which symptoms may be most 
negatively affecting their quality 
of life. 

this individualized level 
of care encourages patients 
to be an active participant in 
their evaluation and treatment, 
allowing them to build both 
alliance and trust with the NiCoe 
providers. these efforts are 
important in ensuring patients 
and their family remain engaged 
with the interdisciplinary team 
and in future care.

a d d re SS ing Sleep 
d iStUrbanCe

the Sleep medicine 
department addresses a full 
spectrum of sleep disorders 
including insomnia, circadian 

 ■ neurology

 ■ psychiatry

 ■ neuropsychology 
(including testing when 
needed)

 ■ speech-language 
pathology

 ■ internal Medicine/Family 
Medicine 

 ■ optometry

 ■ nursing

 ■ audiology  

 ■ radiology (Mri, peT/cT of 
the brain)

 ■ orthopedic evaluation by 
physical Therapist

 ■ comprehensive vestibular 
evaluation by physical 
Therapist and audiologist

 ■ social Work

 ■ sleep (including 
actigraphy and sleep 
study) 

 ■ art Therapy

 ■ Music Therapy

 ■ assistive Technology

 ■ Biofeedback

 ■ acupuncture

 ■ Wellness/recreational 
Therapy

Additional interventions

 ■ BoToX

 ■ Trigger point injections

 ■ acupuncture Treatments

 ■ Biofeedback Treatments 
(including HeartMath)

 ■ Microcurrent (including 
Frequency specific 
Microcurrent and  
alpha-stim)

 ■ yoga

 ■ Tai chi

 ■ Mind-Body skill Building

 ■ group Therapy

 ■ education course

 ■ Journaling  

 ■ recreation Therapy

 ■ animal assisted Therapy

 ■ spirituality

 ■ nutrition

typical nIcoe evaluation and treatments
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sleep disorders, movement 
disorders of sleep, and sleep 
disordered breathing. the 
department is staffed by three 
physicians board certified in 
both neurology and sleep 
medicine, and two registered 
polysomnography (sleep study) 
technologists. 

the sleep medicine 
department is fully integrated 
into the NiCoe interdisciplinary 
model and works to promote 
sleep health, essential for 
recovery from tBi/ph conditions. 

Notable developments in the 
department for 2013 include:

 ■ installation of new sleep 
equipment with an 
advanced database tool for 
focused research

 ■ Bright light therapy for 
the treatment of circadian 
rhythm disorders and 
seasonal affective disorders

 ■ integrative medicine 
practices incorporated into 
the sleep laboratory to 
support cognitive behavioral 
treatment strategies for 
insomnia and to improve 
adherence of Continuous 
positive Airway pressure 
(CpAp) therapy 

 ■ Walk-in CpAp management 
clinics conducted by 
the polysomnography 
technologists where service 
members initiated on CpAp 
therapy are able return 
to the sleep lab for mask 
adjustments and mask 
refitting throughout the 
NiCoe admission

7

addressing pain is critical 
for successfully evaluating and 
treating the nicoe patients 
and the key to a positive 
overall experience. in order to 
do this, the nicoe successfully 
developed an internal pain 
management group that 
capitalizes on interventions 
employed by the physical 
Therapy, physical Medicine 
and rehabilitation, integrative 
Medicine, Wellness providers 
and pharmacy departments. 

This group uses 
interdisciplinary mind-
body approaches such as 
acupuncture, biofeedback, 
meditation, movement, 
aquatic therapy and yoga to 
improve overall function for 
the patient.

incorporating a holistic 
approach allows the service 
member to manage their 
pain so that they can 
actively engage in receiving 
care provided at the nicoe 
and beyond. Follow-on 
recommendations for pain 
management are important 
for a patient’s future success 
once they leave the nicoe, and 
are included in the discharge 
summary for use at their 
referring location.

according to patient 
satisfaction surveys, 97.5 
percent agreed that their 
providers did everything they 
could to help with their pain.
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 ■ An interscorer reliability 
program, a program that 
determines accurate 
interpretation and 
management of patients 
sleep lab data, initiated for 
quality assurance in the 
sleep studies 

once a patient’s sleep and 
pain irregularities have been 
prioritized and addressed, the 
NiCoe incorporates a high-tech 
approach to further evaluate tBi/
ph related symptomology. the 
NiCoe’s experts leverage a wide 
array of state-of-art technologies 
to better understand the disease 
state of each patient. this 
information is used to develop 
an individualized treatment plan 
for the referring provider’s use at 
the patient’s home station.

i n Co rpo rat ing 
Hol iSt iC and 
i nte grat iVe 
Med iC ine 

the NiCoe uses both a high-
tech and high-touch, holistic 
approach to care in order to 
understand all of the elements 
that might be contributing 
to a patient’s suffering. the 
interdisciplinary care model 
combines standard medical 
practices with integrative 
and family-centered care in a 
collaborative, holistic treatment 
approach that enhances 
patients’ physical, mental and 
spiritual healing.

this integrative approach 
empowers service members 
and their families by instilling 
self-management skills and 
techniques to achieve balance, 

personal well-being, and 
ultimately, long-term recovery. 

pat ie nt & faMily -
C ente re d C ar e

the NiCoe realizes that a 
supportive family environment 
is crucial to managing tBi/
ph symptoms, but family 
relationships are often strained 
due to personality changes 
caused by the tBi/ph condition. 
the NiCoe works to meaningfully 
involve the family in all aspects 
of the service member’s 
treatment and continued 
education. this effort was 
recognized in the 2013 recovery 
Warrior task force Annual report 
as a clinical best practice.

the social workers at the 
NiCoe work with patients and 
their families in short-term, 
solutions focused family-therapy 
sessions, which are geared 
towards empowering patients 
and their families to manage life 
outside of the NiCoe. 

to support their efforts, 
the NiCoe staff worked with 20 
healthcare professionals from 
13 different disciplines to create 
a comprehensive education 
program for patients with 
comorbid tBi/ph conditions. this 
innovative program consists of 
20 hours of patient and family 
educational modules that teach 
core management skills. 

these lesson plans and the 
accompanying materials, such 
as a patient workbook, provide 
standardized but customizable 
materials for service members 
and their families. 
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By providing caregivers with 
the tools they need to support 
their loved ones through related 
tBi/ph symptoms such as pain, 
sleep disruption and anxiety, the 
NiCoe prepares service members 
and their families for continued 
recovery and healing after 
discharge. 

ar t tHerap y 
pr ograM

the NiCoe’s Art therapy 
program is known throughout 
the mhS, academia and federal 
organizations. Art therapists 
help service members use art to 
improve communication, allow 
expression of feelings, improve 
coordination, and increase 
cognitive and social function. 

in 2013, the NiCoe 
participated in dozens of 
speaking engagements and 
outreach efforts around the 
world to share the art therapy 
work taking place at the NiCoe. 
experts showcased the impact 
that the program has on 
helping service members begin 
the healing process. Notable 
activities include:

 ■ invited as a guest of the 
British military to present 
service members’ art work at 

england’s annual Army Arts 
Society exhibit

 ■ provided Congressional Arts 
Caucus and Senate briefings 
on Capitol hill

 ■ Gave presentations at the 
Arts and health in the 
military National roundtable 
at the John f. kennedy 
Center for the performing 
Arts as well as WrNmmC’s 
National Summit: Arts, 
health and Well-being across 
the military Continuum

 ■ featured in a profile in the 
Washington post’s and 
the partnership for public 
Service’s “federal faces,” 
which was accompanied by 
an online gallery of service 
member artwork that was 
highlighted on both 60 
minutes and NBC as well

 ■ invited to participate in the 
Americans for the Arts 2013 
Arts and the military Blog 
Salon, a week-long blogging 
forum to promote discussion 
around the use of the arts in 
the military

 ■ Conducted multiple guest 
lectures at academic 
institutions such as the 
Uniformed Services 
University of the health 

Sciences (USUhS) and the 
University of maryland 

 ■ expanded the NiCoe’s 
partnership with the 
National endowment for 
the Arts (NeA) to include 
therapeutic and creative 
writing and music therapy 
in addition to the visual arts 
therapy programs

 ■ expedited the NiCoe Art 
therapy program to both 
the fort Belvoir and Camp 
Lejeune intrepid Spirit 
Satellite Centers

Wa rrio r C a nine 
Co nneC t ion

the Warrior Canine Connec-
tion (WCC) is a therapeutic service 
dog training program. they work 
with service members suffering 
from post-traumatic stress disor-
der (ptSd) to train service dogs 
that are later partnered with 
mobility-impaired veterans. 

operating at the NiCoe 
since 2011, the program draws 
upon the warrior ethos – a 
commitment to mission and 
team before self – to motivate 
emotionally numbed service 
members to help other service 
members. 
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At the NiCoe, patients 
involved in the program report 
feeling less depressed and 
anxious, more willing to interact 
with others and better able 
to sleep. their families benefit 
from their improved social and 
emotional skills. 

the WCC serves four vital 
military missions:

1. provide service members 
and veterans with ptSd and 
tBi the opportunity to be 
a part of a critical military 
support mission helping 
fellow wounded warriors 

2. offer a safe, effective 
and inexpensive non-
pharmaceutical therapeutic 
intervention for ptSd 

3. train highly skilled service 
dogs that will provide 
years of mobility and social 
support to veterans with 
disabilities 

4. Strengthen the bonds and 
relieve stress in military 
families 

While a gap exists in best 
practices regarding placing 
service dogs with combat 
veterans with psychological 
health injuries, the WCC hopes to 
fill that void by working with the 
NiCoe to create and disseminate 
best practices based on 
empirical research. for example, 
the NiCoe hosted a summit with 
the Bob Woodruff foundation 
to help define best practices in 
canine assisted therapy.

e ValUat ing 
pat ie nt oUtCoMeS 
a nd Ca ptUrin g 
C l in iC a l data 

the NiCoe collects clinical 
outcomes through measures 
that are administered to service 
members at the beginning and 
end of their stay. these include: 

 ■ Satisfaction with Life Scale

 ■ Neurobehavioral Symptom 
inventory

 ■ ptSd Checklist

 ■ epworth Sleepiness Scale

 ■ dizziness handicap 
inventory 

 ■ headache impact test

 ■ patient health 
Questionnaire-9 (depression)

MeaSUreS tHat Matter
pAtIentS RepoRteD clInIcAlly SIgnIFIcAnt IMpRoVeMentS In StAnDARDIzeD 
ASSeSSMentS oF HeADAcHe, Sleep AnD AnXIety*

30%

dizz in eSS 
Hand iCap 
in Vento r y

32%

Sat iSfaC t ion 
WitH l ife 

SUr Vey

36%

ep W or tH 
Sl eep ineSS 

SC ale

46%

ptSd Mil itary 
CHeCkl iSt

52%

HeadaCHe 
iMpaC t teSt

67%

neUr obeHaV-
ioral SyMptoM 

inVentory

eVeRy nIcoe pAtIent HAD A clInIcAlly SIgnIFIcAnt IMpRoVeMent In At leASt one 
oF tHe FolloWIng SIX MeASuReS:

99%
o Verall 

Sat iSfaC t ion rate

92%
feel More HopefUl 

after CoMing to 
tHe n iCoe

97%
agreed pr o ViderS 

d id all tHey CoUld 
WitH tHe ir  pa in

*Reported by the 547 patients seen as of September 30, 2013
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the improvements in 
outcome measures captured 
at discharge not only show the 
impact of clinical treatment but 
also provide valuable data to 
inform and refine the NiCoe’s 
integrative, holistic model of 
care. the data helps the NiCoe 
practitioners determine which 
interventions should be made 
more readily available to the 
patients.

According to patient 
surveys, when asked “please 
indicate which techniques or 
tools you found most helpful in 
improving your recovery,” the 
top five responses included: 
1) Acupuncture, 2) physical 
therapy, 3) mind/Body Skills, 
4) individual Counseling, 5) 
Biofeedback. 

tranSlat ing 
CliniCal eValUation 
into reSearCH data

to accomplish the difficult 
task of collecting more 
than 43,000 data points per 
patient, the NiCoe developed 
an informatics system. this 
datamart leverages the 

triservice workflow Alternative 
input method (Aim) forms for 
AhLtA, and the health Service 
data Warehouse (hSdW). the 
NiCoe drew upon the clinical 
expertise of 18 different 
disciplines to create Aim forms 
for the standardized collection 
of clinical data. this data will be 
key for future research activities 
on tBi/ph. 

By customizing the 
organization’s Aim forms to 
directly populate the NiCoe 
datamart within hSdW, 
researchers at the NiCoe are able 
to further standardize front-end 
clinical data elements. 

Additionally, the Common 
data elements (Cdes), a 
standardized language used 
to define specific biological tBi 
descriptors, found in the NiCoe 
datamart are submitted into the 
federal interagency tBi research 
(fitBir), a database which 
shares and connects multiple 
informatics platforms. 

the fitBir data can be used 
by any organization in the world 
and the collection of this data 
will enable further collaboration 

and communication with key 
partners and other organizations 
involved in tBi research. the 
NiCoe is a key contributor 
of this data, which is used 
for research articles, posters 
and presentations to deepen 
the knowledge of the larger 
academic tBi community.

Additional patient-
Focused Accomplishments

 ■ deployed United States 
public health Service staff 
assigned to the NiCoe on 
three occasions in support 
of emergency situations 
for hurricane Sandy, Sandy 
hook elementary School 
and the Boston marathon 
bombing

 ■ Supported expedition of 
NiCoe interdisciplinary 
care model to two Satellite 
Centers in fort Belvoir and 
Camp Lejeune as well as 
engaged with Satellites 
at fort Campbell and fort 
Bragg, which are expected to 
open in 2014
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As the medical community 
continues to increase its 
understanding of the mild tBi 
(mtBi)/ph population, patients 
with varying needs are often 
grouped into a single diagnostic 
category. the NiCoe’s research 
experts are currently using the 
latest neuroimaging technology 
available to begin to identify 
specific tBi biomarkers, the 
physiological footprint that is 
unique to each injury. 

As the NiCoe works towards 
compiling the world’s largest 
database of tBi images, staff will 
be able to analyze the subtle 
distinctions and define which 
treatments are most effective for 
each type of tBi.

With a mission of assisting 
with the diagnosis, treatment 

and prognosis of mtBi/ph, the 
NiCoe’s research agenda targets 
three specific goals:

1. identifying the combination 
of disease states that occur 
in the mtBi/ph population 

2. Understanding the 
underlying biological and 
psychological factors that 
contribute to our patients 
symptoms

3. determining how and why 
patients heal or fail to heal

these goals directly align 
with the White house’s National 
research Action plan (NrAp), 
which focuses on improving 
access to mental health services 
for veterans, service members 
and their families.

Vi . innoVatiVe reSearCH 
adVanCeS UnderStanding and 
inflUenCeS treatMent of tbi

The National Intrepid Center 
of Excellence has helped make 
my wounds visible. The wounds 
are on my brain, so if I wasn’t 
missing an arm or I wasn’t missing 
a leg, people didn’t think there 
was anything wrong with me. 
To actually be able to get an 
MRI was very validating for me. I 
can actually at this point see my 
wounds—my hidden wounds. You 
get to the end of your rope and 
there’s hope for you now.

– Todd Domorese,
Former U.S. Army Infantryman
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the NiCoe research 
team initiated 15 innovative 
institutional review Board 
(irB) -approved protocols 
to advance the evaluation 
and categorization of service 
members with the complex 
interaction of tBi/ph conditions. 

these protocols are 
conducted in collaboration with 
other scientists and researchers 
in federal government, academia 
and private industry.

each cohort of service 
members admitted to the NiCoe 
helps advance the organization’s 
mission by generating insight 

into assessment, diagnosis and 
best practices, which in turn 
helps to inform and shape long-
term research goals. 

Se t t ing tH e 
Standard fo r 
i Maging reSea r C H 

Conventional neuroimaging 
techniques rarely reveal 
abnormalities in mtBi/ph 
patients. the NiCoe employs 
state-of-the-art diagnostic 
imaging modalities, including 
magnetic resonance imaging 
(mri), positron emission 
tomography – Computed 

tomography (pet- Ct), 
magnetoencephalography 
(meG) and Ultrasound, to 
detect structural and functional 
deficits that occur in this patient 
population. 

much work also goes 
into advance acquisition and 
image analysis to optimize the 
mechanics of image processing. 
the NiCoe’s scanners are located 
in adjacent rooms and are 
designed to provide detailed 
and complementary information 
about both anatomical and 
functional anomalies in the brain.

CLASSIFICATION
& STAGING*

IMPROVE HEALTH
& FUNC TION*

CHRONIC EFFEC TS
OF TBI*

PHYS AND FX
EXAMS

TIME

RESPONSES
TO STRESSORS

AND
TREATMENT

INJURY
CHARAC TER

ISTICS

PH/
TBI

* Based on NRAP gap analysis

Multi-Dimensional Analytics for 
Subpopulation Identification.

Anatomic and Biological Response 
to Stressors and Treatment. 
Identify Markers of Wellness.

Population Surveillance of 
Chronic Degeneration (e.g. CTE) 

and Functional Life Reintegration.
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the overall goal of the 
neuroimaging research program 
is to identify objective biomarkers 
of tBi through a combination of 
information from multiple image 
modalities. Currently there is no 
standardized way of assessing 
the severity of traumatic axonal 
injury (tAi) in mtBi or predicting 
functional outcomes of mtBi 
patients. 

in fact, for mtBi patients it 
is uncommon for an obvious 
lesion to be readily related to a 
specific functional deficit. thus, 
the NiCoe has two main goals: 
1) improve anatomic imaging 
techniques to optimize lesion 
detection in tBi; and 2) develop 
functional neuroimaging exams 
to focus on specific patient 
complaints, which invariably 

are motivated by a functional 
problem. 

the pictures below and on 
the next page show examples 
of high-resolution anatomic and 
functional mri images.

UnderStanding Mtbi bioMarkerS tHroUgH 
tHe USe of neUroiMaging

A WHIte-MAtteR HypeRIntenSIty, tHe MoSt 
coMMon type oF leSIon DetecteD In MtBI.

A gRoup oF WHIte MAtteR HypeRIntenSItIeS 
DetecteD In A SIngle pAtIent. 

DepIctIon oF tHe BRAIn SuRFAce WItH 
nuMeRouS coloR-coDeD BRAIn RegIonS.
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DIFFuSoR tenSoR IMAgIng (DtI) DAtA SHoWIng eStIMAtIonS 
oF WHIte MAtteR tRActS tHRougHout tHe BRAIn. 

eXAMple oF SpecIFIc WHIte MAtteR tRActS (MAJoR AnD 
MInoR FoRcepS), WHIcH pRoVIDeS DetAIleD InFoRMAtIon 
ABout neuRAl pAtH IntegRIty.

tBI SuBJectS WItH AttentIon 
DIFFIcultIeS Do not SHoW A 

coRReSponDIng ActIVAteD RegIon.

typIcAl tBI SuBJectS SHoW 
ActIVAteD (ReD) AnD De-ActIVAteD 

RegIonS (Blue). 

fUnC tional M r i  aC t iVat io n C lUSterS

All images are courtesy of the NICoE.
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magnetoencephalography 
(meG) is a noninvasive, functional 
brain imaging technique that 
measures minute magnetic fields 
generated by electrical currents 
in neurons of the brain. the meG 
allows for the exploration of 
spontaneous or evoked neuronal 
activities with a high temporal 
resolution. 

As a consequence of this 
capability, it can provide unique 
insights into how different brain 
regions interact with each other 
and are recruited into functional 

networks. the meG is a powerful 
neuroimaging tool that can be 
used to understand the origin of 
diseases or to assess the effects of 
therapeutic treatments.

At the NiCoe, meG is used 
in conjunction with magnetic 
resonance techniques to discover 
the presence of abnormal brain 
waves indicative of subtle injury. 
researchers are also using this 
tool to understand the unique or 
shared impact of tBi and ptSd 
on sensory, motor, cognitive or 
emotional functions of the brain.

Meg: exploring tHe brain Since opening its doors, the 
NiCoe has scanned 655 patients 
with each mri scan containing 
41,000 images. this has resulted 
in an image library of almost 
30 million images, the largest 
combat-related mtBi/ph image 
database in the world. these 
images are used to:

 ■ provide clinically relevant 
radiological information to 
the treatment team 

 ■ relate structural lesions 
and functional activation 
patterns to clinical findings 
(demographic data, injury 
data, neuropsychiatric tests)  
to develop profiles for multiple  
tBi/ph categories

 ■ Characterize structural 
and functional changes 
associated with long-term 
outcomes such as chronic 
traumatic encephalopathy 
(Cte)

the NiCoe has been able to 
use its imaging data and results 
to help the defense Centers of 
excellence (dCoe) define, publish 
and disseminate emerging best 
practices for optimized mri scan 
developing original research 
projects

the following examples of 
original research projects at the 
NiCoe illustrate how researchers 
are influencing and improving 
the delivery of care across the 
mhS:

16
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inforMatiCS 
databaSe 

the NiCoe created a 
comprehensive database of 
mtBi/ph patients. All patients 
who have gone through the 
NiCoe program are offered the 
opportunity to have their data 
captured into the database, 
including data from each of the 
clinical disciplines at the NiCoe. 

this complex data set 
identifies groupings of symptoms 
to allow characterization and sub-
classification of the population. 

Clinical outcomes for the 
first 2 years of NiCoe patients 
were accepted for presentation 
at the American psychiatric 
Association Conference and was 
submitted for publication to the 
Archives of physical medicine 
and rehabilitation. 

results from multivariate 
data analysis resulted in 17 sub-
missions for poster or presenta-
tion to the American Academy of 
Neurology, American psychiatric 
Association, and Nih National 
Capitol Area traumatic Brain 
injury Symposium.

neU r o iMage 
aCqUiS it ion a nd 
analyS iS

Neuroimaging efforts 
at the NiCoe center around 
the organization’s large 
neuroimaging database of 
military tBi patients. this 
database contains mri structural 
and functional images from 
more than 600 military tBi 
patients and 45 control subjects.

the neuroimaging database 
is linked to the NiCoe informatics 
database, providing a rich 
collection of information. 

the neuroimage data are 
codified using the Cdes for tBi, 
and uses an innovative software 
tool that minimizes radiologist 
time while optimizing database 
interoperability. the database 
contains key data primarily from 
sub-acute to chronic tBi patients 
who are 3 months or more post-
injury. this complements other 
prominent tBi research projects 
that have data from the acute 
phase of tBi, or may have pre- 
and post-injury data. 

tb i  a nd 
pe rfo rManCe

this study analyzes real-
world multisensory processing 
of service members with tBi. Up 
to 60 percent of blast-related 
tBi cases result in impairment of 
ability to integrate audiovisual 
information into physical 
movement. Up to this point, 
there has been minimal research 
on how a tBi affects the ability 
of military personnel to perform 
these mission-critical tasks under 
high pressure. 

the NiCoe uses its state-
of-the-art Computer-Assisted 
rehabilitation environment 
(CAreN) system to measure 
how well study participants 
perform audio-visual processing 
tasks while 1) standing still and 
2) maneuvering over difficult 
terrain. the information from this 
study will help define return-
to-duty standards for service 
members with tBi and also help 
develop rehabilitation strategies. 
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teaM tb i

the NiCoe was invited to 
partner with the University of 
pittsburgh to participate in the 
targeted evaluation, Action 
and monitoring (teAm) tBi 
study. this U.S. Army medical 
research and materiel Command 
(mrmC) grant funded study 
is developing innovative high 
definition neural tract mapping. 

the goal is to establish 
evidentiary links between 
specific physical characteristics 
of tBi and individualized 
treatment protocols to maximize 
patient recovery. 

Additional Research 
Accomplishments

 ■ Selected as a training site 
for research electives for 
the National Capital Area 
Consortium Graduate 
medical education (Gme) 
training program

 ■ Submitted 10 peer-reviewed 
articles since the NiCoe’s 
opening, seven of which 
were published in 2013, 
including two recent articles 
published in the journal 
frontiers in Neurology

 ■ established a topic specific 
scientific review committee 
to expedite the review 
and approval of research 
protocols

 ■ instituted a Scientific 
Advisory Board to provide 
oversight, direction and 
strategic guidance to 
research initiatives and 
projects at the NiCoe

Caren: VirtUal reality SUite

one of only 10 such 
machines in the world, the 
CAreN contains a motion 
platform with an embedded 
treadmill that moves in sync with 
virtual environments projected 
onto a large curved screen. 

the CAreN is a technology 
that allows clinicians to further 
explore gait, motion sensitivity 
and balance as well as cognitive 
and visual scanning tasks. it 
does all of this by using virtual 
environments specifically 
developed to have therapeutic 
value. this approach allows 
service members to learn to 
interact with the “real world” 

again but in a safe, controlled 
environment, and also allows 
the NiCoe’s clinicians to better 
identify symptom-causing 
factors. 

Additionally, due to the 
valuable feedback received from 
both patients and clinicians, 
clinical sessions allow relevant 
research questions to be 
formulated and refined into irB 
approved research protocols. 

As of Sept. 30, 2013, more 
than 195 NiCoe patients were 
referred to the CAreN and 
over 376 clinical sessions were 
completed. 

18
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the NiCoe is focused on 
developing partnerships with 
federal, academic and private 
organizations to advance 
the pathophysiological 
understanding of tBi/ph and 
share research, best practices 
and educational opportunities. 

even as current conflicts 
begin to wind down and service 
members return from combat 
deployments around the world, 
the need for focused tBi/ph 
research and care will only 
increase. the NiCoe meets this 
need by serving as an intellectual 
hub and resource for tBi/ph 
information, education and 
research for the mhS and beyond. 

par tnerSHi p S

through its partnership 
with the NeA, the healing 
Arts program at the NiCoe has 
flourished, employing many 
different types of artistic and 
creative modalities, such as 
therapeutic and creative writing, 
music therapy, and visual arts 
therapy. 

together, these modalities 
complement each other and 
serve as a means of therapy 
and expression for service 
members with comorbid tBi/ph 
conditions. in November 2013, 
the partnership announced the 
exciting expansion of the NiCoe 

Art therapy program to fort 
Belvoir’s intrepid Spirit NiCoe 
Satellite.

Another growing 
partnership opportunity at the 
NiCoe is the international tBi 
Cdes project, where the NiCoe 
is currently partnering with a 
wide array of organizations. this 
collaborative effort among the 
National institutes of health, 
dod, National institute on 
disability and rehabilitation 
research, department of Veterans 
Affairs and the Centers for disease 
Control and prevention aims 
to standardize definitions and 
protocols for tBi research.

hundreds of experts 
from around the world who 
are affiliated with these 
organizations have developed 
recommendations for 
identifying, categorizing and 
collecting tBi-related data in a 
standardized manner. this will 
allow the entire neurological 
community to speak a common 
scientific language in order 
to clearly define the various 
degrees of a tBi and simplify 
long-term diagnoses and 
treatment.

the NiCoe also works 
with several other leading 
institutions to further its mission 
in understanding and treating 
comorbid tBi/ph conditions. 

Vii . engaging tHe CoMMUnity 
tHroUgH CollaboratiVe 
edUCation and oUtreaCH
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Pa r t n e r D e s c r i P t i o n

Center for Neuroscience and  
Regenerative Medicine 

Ongoing protocols of evaluation of magnetic stimulation and imaging

Defense and Veterans Brain  
Injury Center 

Conducting imaging for several key studies, brain indices of risk and 
exploring the natural history of TBI within a military cohort; Transcranial 
Magnetic Stimulation (TMS) research for PTSD and mTBI

Drexel University
Submission of Healing Arts NIH R01 grant to assess the efficacy of art 
therapy in the treatment of service members with TBI and PTSD

Fort Carson Evans Army Community 
Hospital, Massachusetts General 
Hospital and University of Utah

Ongoing collaborative study looking at the effects of hyperbaric oxygen 
in TBI 

The George Washington University Technical internship for Art Therapy as a therapeutic modality

Harvard University
Study evaluating the relationship of genomic expression with 
integrative medicine

The National Institute of  
Mental Health

Use of consultative and scientific expertise of MEG technology

The National Endowment of the Arts
Memorandum Of Understanding to support Operation Homecoming, 
a writing workshop for wounded warriors. MOU expanded to support 
Music Therapy for WRNMMC

Naval Medical Research Center Collaboration for MEG research using halftime asset

The NICoE Satellite Network Ongoing coordination of patient assessment and outcome measures

Uniformed Services University of the 
Health Sciences 

Conducting imaging for several key studies, virtual reality therapy and 
enhancing exposure therapy for PTSD; collaboration on autonomics 
research lab; TMS research for PTSD and mTBI; animal assisted therapy; 
and collaboration with translational imaging lab

The University of Delaware Technical Internship with the CAREN Operator

The University of North Carolina
Proposals for autonomics/heart rate variability in animal assisted 
therapy (Congressionally Directed Medical Research Programs grant) 
and healing arts (NIH RO1 grant)

The University of Pittsburgh
Serving as a pilot site for the TEAM-TBI project led by the University of 
Pittsburgh focused on new cutting-edge imaging modalities

The Walter Reed Army Institute of 
Research (WRAIR)

Multiple ongoing protocols 

The Walter Reed National Military  
Medical Center

Multiple research protocols and clinical collaboration 

in addition to the NiCoe’s 
formal partnerships, the 
organization provides continual 
forums to communicate and 
educate with the tBi/ph 
community. Activities such as 
facility tours, conference and 

events, video conferencing, 
and working with the student 
academic community help the 
NiCoe increase awareness of and 
continue a dialogue about tBi/
ph issues. 

niCo e’S  fo rMal pa r tne rSH ipS

i nfo rMal pa r tne rSH ipS and fo rUMS
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pr ojeC t eCHo

project eCho (extension 
for Community healthcare 
outcomes), a bi-monthly video 
tele-education conference, 
created in collaboration with the 
University of New mexico, invites 
attendees to share clinically 
significant case studies from the 
tBi/ph medical community. As 
many as 25 locations participate, 
allowing for discussion around 
emerging best practices and 
subsequent implementation in 
treatment. 

during fiscal year 2013, the 
NiCoe facilitated five project 
eCho sessions, providing over 
230 Continuing education Units 
(CeUs) to medical providers in 
various geographic locations. 
through lessons learned and 
information sharing, project 
eCho influences care delivery 
and reaches a large range of 
clinicians across the country. 

tHe n iCoe 
aCadeMiC 
pr ograM

the NiCoe Academic 
program provides opportunities 
for students to further their 
education and awareness of tBi/
ph and instill interest in future 
service with military medicine 
or the private sector. in the 
summer of 2013, the NiCoe 
supported nine Student Clinical 
observation opportunity 
program (SCoop) students, 12 
red Cross research Assistance 

Students and 10 medical 
students and residents for 
academic rotations. 

Students studied topics 
including: 

 ■ efficiency of mobile 
applications in tBi 
assessment and treatment of 
the effectiveness of different 
medications used in mobile 
tBi treatment

 ■ incidence, location and 
shape of mri lesions in tBi 
patients

 ■ frequency of diagnoses like 
ptSd, insomnia and mood 
disorders among service 
members at discharge 

By engaging students in 
this field of study, the NiCoe 
is helping to prepare the next 
generation of researchers and 
clinicians to be better equipped 
and interested in working with 
this patient population. 

HU b of 
i ntell eC tUa l 
exCHa nge

Serving as a hub for both 
developing and sharing 
knowledge related to tBi/ph 
research and treatment, the 
NiCoe opened its doors to 
more than 80 distinguished 
visitors including members 
from Senior military officers, 
members of Congress, research 
organizations, professional 
sports teams and other 

interested organizations such as 
the U.S. olympic diving team. 

these visitors are shown 
how the NiCoe’s state-of-the-
art technology, science and 
staff change the lives of service 
members living with tBi/ph. 
these visitors often become 
champions of the NiCoe’s 
mission and vision for improving 
quality of care in this patient 
population.

the NiCoe has hosted 97 
conferences, symposiums 
and events since opening its 
doors. these events enhance 
partnerships between the 
military, federal, academic and 
private industry partners and 
facilitate the advancement 
of research and treatment. 
Additionally, the NiCoe’s 
clinicians are frequently 
requested to speak as subject 
matter expects in a variety of 
disciplines for professional 
organizations. 

the NiCoe was honored 
to participate in first Lady 
michelle obama’s Joining 
forces initiative in January 2013. 
this national initiative brings 
attention to the unique needs 
and strengths of military families 
and critical health and wellness 
issues facing service members. 
the event was hosted at the 
NiCoe to discuss tBi/ph among 
service members and to share 
new understandings of these 
conditions between the mhS 
and civilian academia. 
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the event brought 
together more than 100 U.S. 
medical schools and numerous 
professional organizations 
including the American medical 
Association, the American 
Nurses Association, National 
Association of Social Workers, 
American psychological 
Association, American College of 
physicians, American College of 
Surgeons and the Association of 
American medical Colleges. 

Additional outreach 
Accomplishments

 ■ hosted and participated in 
two CdC/dod/VA/health 
and human Services (hhS) 
meetings focused on 
refinement of the national 
standard definition of tBi

 ■ organized the NiCoe 
Satellite Clinical Coalition 
to continually support 
collaboration between the 
NiCoe Satellites, the NiCoe 
institute and other dod 
and VA partners to advance 
the body of knowledge 
surrounding delivery of care 
to service members with tBi 
—with or without comorbid 
ph conditions

 ■ established communities 
of practice for different 
disciplines at the NiCoe to 
share and disseminate best 
practices with fellow clinical 
providers at the NiCoe 
Satellites
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As the NiCoe continues its 
mission and Satellite Centers 
open their doors to patient care, 
the NiCoe is well positioned to 
become a world-class clinical 
research institute that: 1) 
advances the science of tBi/
ph conditions; and 2) improves 
practice standards and health 
outcomes in the patient 
population across the mhS, VA 
and civilian sectors. in pursuit 
of these goals during 2014, the 
NiCoe will focus on:

 ■ maximizing efficient and 
effective use of the NiCoe’s 
talent

 ■ translating clinical 
observations and discoveries 
to clinical recommendations 
for standardization of care 
with improved outcomes

 ■ Strengthening infrastructure 
and processes to align with 
the defined research agenda

 ■ Continuing research 
collaborations and 
information sharing with key 
organizations and Satellites

 ■ engaging internal and 
external partners in 
effectively communicating 
the NiCoe’s distinct mission

Max i Miz ing 
eff i C ient a nd 
eff eC t iVe  USe 
of tH e n iCo e’S 
talent  

moving forward into 2014, 
the organization will continue 
to improve efficiencies to better 
leverage NiCoe’s greatest assets 
– its dedicated staff. individuals 
will not only be empowered to 
succeed, but will be encouraged 
to engage in the clinical and 
research objectives of the 
organization.  

these practices will 
highlight areas in which fresh 
and innovative talent can be 
employed to assist the NiCoe in 
furthering its mission and vision.

t ranSl at ing 
Cl i n iC a l 
o b Ser Vat io nS and 
di SCo Ver ieS  into 
Cl i n iC a l re CoM -
Mendatio nS 

Since no two tBi conditions 
are alike, individuals differ 
significantly in their response to 
therapies. identifying patterns 
among treatment options and 
mapping their effects on specific 
patient cohorts is imperative 
to advancing the science and 
understanding of tBi/ph. 

ix . WHat’S next
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By gathering and studying 
quantitative and qualitative 
clinical presentation data and 
patient outcome metrics, the 
NiCoe’s clinical platform will 
validate the correlation between 
presenting symptomology and 
specific treatment modalities 
and intervention. With clinical 
and research working together 
to gather, verify and analyze 
data, the NiCoe’s best practices 
can be more easily translated 
for adoption throughout the 
mhS. this, in turn, will result in 
improved outcomes for service 
members. 

StrengtHeni ng 
infraStrU C t U re 
and pr oCeSSeS 
to al ig n Wi tH tHe 
reSear CH agenda

through research, the NiCoe 
has a tremendous opportunity 
to influence service member 

care, as well as become the 
military’s recognized clinical 
research institute for tBi/ph. in 
order to make this possibility a 
reality, and clarify its role within 
a diverse set of communities, the 
NiCoe will focus on developing a 
robust and effective mechanism 
by which to conduct research. 

Specifically, the NiCoe 
will pursue research projects 
that are associated with their 
defined agenda and partner 
with other organizations on 
relevant questions aligned to 
the NrAp. instituting concrete, 
organization-wide procedures 
will yield more comprehensive 
data that is easily collected and 
analyzed and, therefore, better 
able to address questions that 
are specific to the tBi/ph patient 
population. 

Col l a borat io nS 
an d info rMatio n 
S Ha ring W itH key 
o r ganizat io nS 
an d Satel l ite S 

in addition to internal efforts, 
the NiCoe will continue to 
pursue meaningful relationships 
with affiliates and Satellites. 
facilitating partnerships will 
expand the data sharing 
opportunities for clinical 
research collaboration across the 
NiCoe Network and, in turn, the 

overall body of knowledge on 
the physiological effects of tBi/ph. 

the NiCoe will collaborate 
with partner organizations to 
share best practices via Video 
teleconferences and Grand 
rounds. these events will not 
only increase general awareness 
for tBi/ph care and long-term 
symptom management, but 
it will ensure that discoveries 
which occur in one location 
are shared across the mhS to 
improve care for thousands of 
service members. 

engaging 
interna l a n d 
ex te rna l 
pa r tne rS in 
effeC t iVe 
Co M M UniC at ion 

While communications 
via information sharing is 
vital, engaging internal and 
external stakeholders will 
involve spreading a clear 
message about the NiCoe’s 
value. done effectively, this 
will allow the organization to 
maximize its reach and share its 
innovative approaches with key 
partners throughout the mhS. 
Consistency – both in content 
and timing – is key and will 
highlight the NiCoe’s activities 
in a well-defined and relatable 
manner. 
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aC t iVe  reSear CH p r oto Col S of 2013

All research at the NiCoe is preceded by institutional review Board (irB) approval of protocols and 
informed consent from all subjects.

s ta r t 
D at e

s t u D y  n a m e  a n D  D e s c r i P t i o n
i n s t i t u t i o n a l 

a f f i l i at i o n s
s tat u s  u P D at e

January 2014

Advanced Imaging Acquisition and Data Analysis for a Military TBI 
Neuroimaging Database 
Acquire a defined group of advanced but clinically feasible neuroimaging studies 
on eligible TBI patients to determine the most effective imaging methods for 
characterizing and tracking the disease state. The highly individualized nature of 
TBI necessitates a large number of subjects to discover distinct sub-categories of 
TBI symptomatologies. The power of this database lies in the enrollment of over 500 
subjects in this study. This study combines multiple modalities of MRI and PET, and 
hypothesizes that TBI diagnosis will result from careful characterization of individual 
modalities followed by advanced multi-modal analysis. 

Internal to the NICoE

This project has completed Phase I of 
data collection. Advanced data analysis 
is underway. Using this database we are 
developing a new technique of analyzing 
images that allows personalized 
identification and detection of lesions 
in individual patients with mTBI/PTSD. 
Research helped shape DVBIC clinical 
recommendations.

November 2013

Dual-Task Assessment using the CAREN: Implications for Service 
Members with Co-morbid mTBI and PTSD
The goal of this study is to compare outcome measures obtained from a conventional 
dual task assessment, to a CAREN dual task assessment in order to determine whether 
the CAREN can provide additional insight into dual task performance for service 
members with comorbid mTBI and PTSD.

Internal to the NICoE Currently enrolling subjects and controls.

June 2013

Assessing the Impact of mTBI on Multisensory Integration While 
Maneuvering on Foot 
To evaluate auditory-visual-vestibular integration by measuring the localization error 
and reaction time required to identify a target with and without visual/audio cues 
in both static and walking conditions by normal participants and by participants 
diagnosed with mTBI as a result of military deployment.

Walter Reed National 
Military Medical 
Center (WRNMMC)

Currently enrolling patients, 50 subjects 
and 50 controls.

April 2013

Exploring the Natural History of Traumatic Brain Injury within a 
Military Cohort - A Longitudinal Database 
The study seeks to improve understanding of TBI by developing a database that 
contains important TBI-related information. The study is sponsored by DVBIC, with 
funding provided by the DoD. The goal of the study is to generate information that 
policy makers can use to improve the care of service members with TBI. The data 
collected for the study will provide the foundation for the development of hypothesis-
driven protocols. 

WRNMMC 

Fort Belvoir DVBIC
Conducting image analysis of data.

October 2012

Enhancing Exposure Therapy for PTSD: VR & Imaginal Exposure with a 
Cognitive Enhancer 
To identify the superior method for treating PTSD and determine the efficacy of 
D-Cycloserine (DCS) for augmenting both Virtual Reality Exposure (VRE) as well as 
Prolonged Exposure (PE). Using a 2 by 2 design, participants will be randomized to 
receive either VRE or PE, in conjunction with random selection to a cognitive enhancer 
called DCS or a placebo/inactive agent. The four groups will then be compared: VRE 
plus DCS, VRE plus placebo, PE plus DCS, and PE plus placebo.

USUHS Emory 
University 

Weill Cornell Medical 
College in  
New York City 

Veterans 
Administration 
Hospital in  
Los Angeles 

Institute for Creative 
Technologies at 
the University of 
Southern California

Currently enrolling subjects and controls. 
Recently featured on Federal News Radio 
WTOP as an innovative study to watch as 
results become available.
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July 2012

The Community Balance and Mobility Scale: Assessment of Service 
Members with mTBI and PTSD 
To establish a collection of results for the Community Balance and Mobility scale 
test and compare data for the Activities-specific Confidence Scale, Functional Gait 
Assessment and gait speed in active duty service members with and without a history 
of mTBI and PTSD.

Internal to the NICoE
Recruited 65 TBI subjects. Awaiting 
enrollment for controls.

July 2012

Brain Injury and Mechanisms of Action of HBO2 for Persistent Post-
Concussive Symptoms after mTBI 
Describe the brain function and anatomy of active duty personnel with Post 
Concussive Syndrome (PCS) using a comprehensive battery of assessments, across 
time to receive intervention (hyperbaric oxygen) or sham control, and explore 
potential associations between changes in function, anatomy, and participant 
reported outcomes. RETURNThe role of NICoE is to supervise and perform analysis for 
neuroimage data, and to integrate these results with other clinical measures.

University of Utah  
EACH  Fort Carson, CO 

Las Vegas Imaging 
Center 

Martinos Center 

Massachusetts 
General Hospital/
Harvard

Data collection for Phase I began 
November 2012 and will continue 
through July 2014. Phase II, if approved, 
will enroll subjects for an additional 2 
years. Approximately 50 subjects have 
been enrolled to date.

June 2012

Differential Assessment of mTBI and PTSD Using Functional Brain 
Imaging Techniques (MEG/EEG) 
To characterize mTBI with the utility of the MEG. Various tasks are employed to assess 
different areas of cognition amongst service members with a diagnosis of mTBI, PTSD 
and controls.

WRAIR
The NICoE has identified disruption in 
neural networks in patients without 
previously identified neurologic lesions. 

May 2012

Integration of Image and Clinical Measurements of TBI Patients Using 
Machine Learning Techniques 
To perform a methodical and in-depth assessment of how data mining techniques 
can be used to integrate multimodal clinical data coming from different TBI evaluations. 
In order to effectively characterize the biological state of patients with mTBI/PTSD, a 
large collection of multi-modal clinical variables must be considered, evaluated, and 
modeled simultaneously using advanced analytical and data mining techniques. 

Internal to the NICoE Conducting retrospective data collection.

April 2012

The National Intrepid Center of Excellence (NICoE) Clinical Research 
Database to Study the Natural History of Traumatic Brain Injury and 
Psychological Health Outcomes in Military Personnel 
To improve the understanding of TBI, PTSD and other PH conditions. Comprehensive 
data will be collected and maintained from service members enrolled at the NICoE, as 
a means of analyzing injuries, symptoms and efficacy of treatment being utilized at 
the NICoE.

Internal to the NICoE

More than 97% of all patients enrolled at 
the NICoE have participated in this study, 
which has demonstrated symptomatic 
improvement in greater than 50% of 
patients with PTSD and statistically 
significant improvement on every 
item on the Neurobehavior Symptom 
Inventory. Advanced analysis of a large 
data set is ongoing.

March 2012

The ViRTICo-BP Trial: Virtual Reality Therapy and Imaging in Combat 
Veterans with Blast Injury and Posttraumatic Stress Disorder 
To demonstrate that Virtual Reality Exposure Therapy (VRET) is feasible for the 
treatment of combat-related PTSD and establish an initial estimate of the efficacy of 
VRET in combat veterans. In order to demonstrate the fMRI can distinguish between 
four groups of Operation Iraqi Freedom or Operation Enduring Freedom veterans: blast 
exposure and PTSD; blast exposure and no PTSD; no blast exposure, with PTSD; no 
blast exposure or PTSD. 

USUHS Currently enrolling subjects and controls.
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December 2011

Predictors of PTSD and Post Concussive Syndrome (PCS) in OIF/OEF 
Veterans 
To identify those who develop PTSD or PCS from a cohort of initially healthy combat 
veterans, recruited within 2 months after returning from Iraq or Afghanistan, as well 
as factors obtained at the time of the initial evaluation, that prove to be most strongly 
associated with subsequent PTSD and PCS diagnosis.

Uniformed Services 
University (USU)

 WRNMMC

Recruitment closed and data analysis 
ongoing.

October 2011

National Capital Consortium Evaluation of MRI Hardware and 
Software in Control Subjects 
Develop and evaluate software and hardware used with MRI at 3.0 Tesla to assess 
brain tissue structure and function in order to develop neuroimaging techniques for 
the MRI scanner, as opposed to examining a specific disease state. This project uses 
healthy control subjects for methodology development which can later be applied to 
TBI patients.

Internal to the NICoE Currently seeking to recruit 250 controls.

March 2011
NICoE TBI MEG Core Project 
Develop imaging modalities to best translate MEG findings through functional MRI. 

National Institute of 
Health

Currently enrolling subjects and controls.

January 2010

Brain Indices of Risk for PTSD and mTBI 
The purpose of this study is to improve our ability to predict PTSD in service members 
who have sustained mTBI. Within the study, measures of brain structure and function 
are evaluated to identify markers of risk for PTSD.

WRNMMC Fort 
Belvoir

The NICoE continues to provide necessary 
imaging support for this study.
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Targeted Evaluation, Action, and Monitoring of TBI (TEAM-TBI) 
TEAM-TBI is a research clinical trial that brings together TBI patients, advanced evaluation methods, and world 
class experts in a monitored, multiple interventional trial design to address the heterogeneity of TBI and identify 
evidence-based treatment protocols. The goal is to confirm efficacious targeted therapies for TBI and provide 
deployable protocols and technology for large-scale cost-effective diagnosis and management.

The University of 
Pittsburgh 

The NICoE 

Naval Medical Center 
San Diego (NMCSD)

Grant funded awaiting IRB 
approval.

A pilot study of bilateral prefrontal transcranial magnetic stimulation (TMS) to treat the 
symptoms of mTBI and PTSD 
The NICoE is conducting a double blind sham controlled trial looking at efficacy of TMS for PTSD symptoms in the 
PH/mTBI population. Sixty patients will be randomized in a 1:1 fashion to either active treatment of sham for 27 
sessions over 7 weeks. Non-responders who received sham will be offered unblended active treatment. Study 
funded by CNRM, awaiting IRB approval.

USU 
DVBIC

Grant funded awaiting IRB 
approval.

NICoE Network Research Program Infrastructure 
The NICoE Network Research Program seeks funding to establish essential research personnel to execute our 
research portfolio, foster relationships with USU partners and NICoE Satellite Centers, and optimize collaborative 
relationships with subject matter experts at other government and private sector institution.

USU 

NICoE Belvoir  

NICoE Lejeune  

WRNMMC

Grant funded pending 
execution of dollars.

Potential Utility of Sleep and Hypoxia Evaluations for Assessment of mTBI Patients 
Subtle, long-term mTBI-related deficits may be minimized under unstressed “normal” day-to-day circumstances 
of adequate sleep, and normal availability of oxygen. However, stressors are common in military performance 
(sleep-deprivation, hypoxia due to altitude and unpressurized air flight). This study explores whether stressors 
have disproportionate negative effects on persons with mTBI. 

WRAIR Grant funded.

Integrated Eye Tracking and Neural Monitoring for Enhanced Assessment of mTBI 
The Primary Investigator for this study is Dr. Mark Ettenhofer, USU. The study will aim to develop and validate 
a single system for evaluation of mTBI, integrating both EEG-based measures of neurocognitive effort, and eye 
tracker-based measures of saccadic reaction time. The NICoE provides support for the neuroimaging component of 
this study, including protocol design, image acquisition and data analysis.

USU 
Honeywell

Grant funded and has received 
IRB approval.

Genomic Determinance Patterns Pre- and Post- NICoE Skills-Based Training: Measuring the 
Relaxation Response in Service Member’s with PTSD and TBI 
The purpose of this study is to identify genetic expression biomarkers which correlate with the clinical manifestations 
of comorbid TBI and PTSD, and to use unique epigenetic signature changes as a marker of response to the clinical 
therapeutic mind-body techniques employed for stress reduction during the 4-week intensive outpatient NICoE 
admission. One hundred twenty-five service members will be enrolled in the study with blood samples drawn 
on admission, at 2 weeks and at discharge to evaluate primary gene expression patterns and genomic changes 
correlating with changes in the PCL-M and autonomic changes as measured by heart rate variability.

Harvard Medical 
School 

Beth Israel Deaconess 
Medical Center

Grant funded.
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DVBIC Annual Traumatic Brain Injury Military Training. 
Lecture conducted from Bethesda, maryland.
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